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1 - Coded  list  of  component  coatings  used  to  make  up  coating  systems 

(and  manufacturers)  (6  pp) 
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1 - Test  results  of  coating  systems  for  sonar  domes  (1  pp) 
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Tntroduotl  on 

1.  Wbrk  which  has  been  initiated  at  the  P.S.  Naval  Applied  Science  labora- 
tory on  the  development  of  Improved  protective  coatings  for  sonar  domes,  as 
authorized  by  reference  (a),  is  continuing  as  outlined  in  the  program  sum- 
mary, reference  (c).  This  report,  describes  the  work  completed  since  sub- 
mission of  reference  (b). 

Pack  ground 

2.  The  sonar  dome  surfaces  are  currently  coated  with  a standard  Navy 
vinyl  system  consisting  of  vinyl  F119  plus  vinyl  K121  antifouling  coating 
applied  over  F117  pre treatment.  The  high  level  acoustic  pulse  fields 
generated  by  current  high  power  sonar  systems  (SQS-26)  cause  rapid  deterio- 
ration of  these  coating  systems  in  service  to  a state  which  Interferes  with 
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the  performance  of  the  sonar  equipment.  As  a result,  the  window  areas  of 
numerous  domes  are  left  uncoated  in  order  to  prevent  interference  with  the 
sonar.  To  prevent  accumulation  of  marine  growth,  divers  are  required  to 
periodically  clean  the  metal  surfaces.  However,  since  the  metal  surfaces  are 
uncoated,  corrosion  is  severe.  The  development  of  a coating  system  that  has 
good  adhesion,  is  unaffected  by  sonic  pulsations,  is  acoustically  transparent, 
has  good  erosion  resistance  and  has  satisfactory  anticorrosive  and  antlfouling 
characteristics,  is  required  to  overcome  the  present  difficulties.  Also,  the 
component  coatings  of  a system  should  have  comparable  flexibilities  to  form  a 
well-adhering  system. 

Work  Program  Details 

3.  Problem  review  - In  order  to  understand  more  Hilly  the  difficulties  en- 
countered  with  the  present  vinyl  coating  system  applied  to  the  5IQS-26  sonar 
domes,  a review  was  made  of  the  type  of  failures  experienced.  The  difficul- 
ties as  described  in  reference  (gl  are  considered  representative.  The  fail- 
ures and  probable  causes  are!  (l)  erosion,  caused  by  motion  of  paint  relative 
to  water,  possibly  affected  by  water  flow  patterns  or  high  level  acoustic 
pulse  fields,  (2)  flaking  and  peeling,  caused  by  inadequate  control  of  the 
painting  process  or  poor  adhesion  of  the  coating  system,  and  (1^  spot  erosion, 
caused  by  acoustic  transmission  producing  severe  and  localized  flexing  of  the 
paint. 

!i.  Properties  and  types  of  materials  under  Investigation  - Work  is  being 
focused  on  the  following  properties  and  types  of  materials  in  the  development 
of  improved  sonar  dome  coatings! 

a.  Low  pigment  volume  concentration  (PVC\  especially  of  the  antifouling 
top  coat.  (The  standard  vinyl  antifouling  top  coat  F121  is  believed  too 
heavily  pigmented  with  cuprous  oxide,'' 

b.  Elastomeric  type  coating  systems  such  as  neoprene,  polyurethane, 
polyisobutylone,  hypalon,  thiokol,  and  flexibilized  epoxies.  These  materials 
are  known  to  be  more  erosion  resistant  than  hard  resinous  binder  coatings,  as 
indicated  in  references  ( f ) and  (h). 

c.  Toxics,  of  the  newer  type,  such  as  organo-tin  compounds  or  combina- 
tions wi  tii  cuprous  oxide  for  use  in  the  anti  fouling  top  coat. 

£.  Test  procedure  - To  evaluate  candidate  coatings,  a screening  test  proce- 
dure  was  established  as  outlined  in  reference  (b)  that  uses  the  standard  Navy 
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vinyl  system  as  a •control."  Only  coatings  showing  promise  in  the  screening 
tests  will  be  applied  to  $ ft.  x ? ft.  sonar  dome  sections  and  then  forwarded 
to  the  O.S.  Naw  Underwater  Sound  Laboratory  Dodge  Pond  facility  for  simu- 
lated service  tests.  Coatings  that  show  promise  in  the  simulated  service 
tests  will  then  be  scheduled  for  shipboard  trial  applicatd ons. 


6.  Description  of  test  equipment  - A description  of  the  test  equipment,  as 
referred  to  in  reference  CM",  "*53  the  test  procedures  used  for  screening  the 
coatings  given  in  Tables  2,  3 and  Jj»  are  as  followst 


a.  Resistance  to  impact.  Th<  relative  flexibility  of  a coating,  ex- 
pressed In  percentage  elongation,  is  determined  by  means  or  a O.J.  impact 
Flexibility  Tester.  Tn  this  apparatus  the  coating  under  evaluation  is  sub- 
jected to  the  impact  of  an  approximately  3-Vh  lb.  cylindrical  impacter 
dropped  through  a guide  tube  from  a height  of  h feet.  The  impacter  strikes 
the  reverse  side  oT  a coated  steel  test  panel  which  is  supported  on  a rubber 
pad  at  the  base  of  the  tester  so  that  the  circular  imprint  of  the  impacter 
is  barely  definable  in  the  metal  panel.  T5ach  end  of  the  impacter  is  studded 
with  a group  of  protruding  spherical  knobs,  5 on  one  end, 3 on  the  other  end. 
The  spherical  segments  of  the  knobs  are  calibrated  in  terms  of  percent 
flexibility,  based  on  the  elongation  they  can  produce  in  the  metal  panel. 

The  impacter  gives  readings  of  l/2,  1,  2,  5 and  10*  elongation  on  one  end, 
and  20,  h0  and  60<  elongation  on  the  other  end.  Thus,  a total 
ferent  ratings  may  be  assigned,  ranging  from  below  l/2<  to  above  6o<  elonga- 
tion of  a test  coating.  When  the  impacter  strikes  the  panel,  the  knobs  form 
their  imprints  under  the  coatings.  A reading  is  made  by  observing  the  last 
indentation  in  ascending  order  to  show  no  cracking  of  the  coating  under  test. 
The  flexibility- impact  tests  were  performed  on  a 1.5  mil  dry  film  thickness 
of  the  coatings  applied  to  5*  x 5W  x 31  gauge  mild  steel  panels  primed  with 
a 0.5  mil  dry  film  of  F117  primer  (Code  1-1).  All  coatings  were  allowed  to 
ai  r dry  from  10  to  lh  days  he  fore  testing. 


b.  Resistance  to  sonic  pulsations.  To  simulate  the  cavitation  type 
erosion  and  film  breakdown  resulting  from  exposure  to  sonic  pulsation,  an 
•AbTOSONIC"  Model  PA3001  ultrasonic  cleaner,  manufactured  by  the  Powertron 
Ultrasonics  Corp.,  Roosevelt  field,  Garden  City,  L.T.,  N.Y.,  was  used.  This 
equipment  consists  of  a generator  and  a stainless  steel  ultrasonic  tank. 

The  generator  has  an  output  power  of  300  watts  and  1200  watts  peak,  with  a 
nominal  frequency  of  2fi  KC.  The  stainless  steel  ultrasonic  tank  has  a 
capacity  of  3-l/2  gallons  and  is  9*  long  x 10«  wide  x 10*  high.  The  genera- 
tor activates  the  sealed  ultrasonic  transducer  in  the  bottom  of  the  tank  to 
produce  ultrasonic  waves.  Coatings  for  evaluation  were  applied  to 
5*  x 5«  x 31  gauge  mild  steel  panels,  similar  to  those  prepared  for  the 


Lab.  Project  Q300-U3 
Technical  Memorandum  *? 


resistance-to-impact  test,  which  were  mounted  in  a wooden  rack,  with  the 
coated  panel  face  down  and  2-3/li*  from  the  bottom  of  the  tank  of  the  ultra- 
sonic cleaner.  The  tank  was  filled  with  fresh  water  totally  immersing  the 
rack  and  the  panel.  The  ultrasonic  cleaner  produces  intense  sound  waves 
above  the  audible  limit  (28  Kilocycles).  This  creates  the  formation  and 
rupture  of  millions  of  voids  (bubbles)  thousands  of  times  a second.  The 
implosion  of  these  voids  creates  enormous  forces  (30,000  to  £0,000  psi) 
in  the  area  of  the  coated  panel.  The  resulting  "scrubbing  action*  results 
in  the  erosion  of  the  coating.  The  erosion  resistance  of  the  coatings  was 
measured  by  the  time  required  for  initial  perforation  of  the  coating  film  to 
the  substrate  or  to  an  undercoat. 

c.  Resistance  to  cavitation.  A detailed  description  of  the  cavitation 
erosion  apparatus  is  given  in  reference  (h).  This  apparatus  consists  essen- 
tially of  a water-filled  test  chamber  in  which  a 12n  dia.  x l/8"  coated 
specimen  is  rotated  under  controlled  conditions  of  fluid  pressure  and  disk 
rotational  speed.  The  disk  is  rotated  in  the  chamber  at  3200  R.P.M.  to 
produce  linear  peripheral  velocities  of  100, ’125  and  150  fps  at  radial  hole 
locations  of  3.57,  li . Ii6  and  5.36  inches,  respectively.  Condition  of  the 
coatings  after  1 hour  of  exposure  was  observed.  It  is  to  be  noted  that  the 
erosion  resistance  with  this  equipment  is  beyond  the  range  obtainable  with 
the  ultrasonic-cleaner.  Only  coating  systems  showing  promise  in  the  ultra- 
sonic-cleaner test  are  being  subjected  to  the  rotating  disc  test. 

7.  Field  tests  of  anti  fouling  coatings.  In  order  to  guide  the  Laboratory 
with  respect  to  the  type  of  toxics  to  be  used  in  the  development  or  selec- 
tion of  suitable  ar  \.fouling  coatings  for  sonar  domes,  coating  systems  1A, 

8g  and  8H  as  listed  in  Table  3 are  being  exposed  at  the  Miami  Test  Station. 
The  standard  Navy  vinyl  system  1A  (vinyl-cuprous  oxide)  is  being  used  as  a 
•control*  for  comparison  with  the  8G  (epoxy-organo-tin  TBTO)  and  8H  (vinyl- 
organo-tin  TBTO)  coatings.  The  8G  and  8H  coatings  were  selected  after  the 
initial  screening  tests  in  the  ultrasonic  tank,  wherein  they  were  found  to 
be  somewhat  better  than  the  standard  Navy  vinyl  system. 

8.  Summary  of  test  results.  The  coatings  evaluated  and  currently  under 
evaluation,  as  referred  to  in  this  report,  are  composed  of  the  component 
coatings  identified  in  Table  1.  This  table  has  been  arranged  for  deletion 
from  copies  of  this  report  which  may  be  intended  for  distribution  to  non- 
government activities.  The  results  of  tests  of  lbO  coatings  are  shown  in 
Tables  2,  3 >^nd  L.  Table  2 shows  results  of  tests  on  the  component  coatings, 
namely,  wash  primers,  primers  and  top  coats.  Table  3 gives  the  results  of 
the  more  promising  resin- type  coating  systems,  the  standard  Navy  vinyl 
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coating  system  used  as  a "control,*  and  other  coatings  evaluated  at  the 
Dodge  Pond  facility  of  NAVT'VTTRSOUNDI.AB.  Table  !i  provides  the  tost  results 
of  the  less  promising  coating  system*. 

Conclusions 

9.  The  test  results  to  date  indicate  the  following? 

a.  The  test  procedures,  as  outlined  in  reference  (b),  using  the  test 
equipment  as  described  herein,  have  been  found  to  serve  as  suitable  means 
for  screening  coatings  for  use  on  sonar  domes. 

b.  Of  all  the  coating  systems  evaluated  to  date,  only  the  elastomeric 
types,  utilizing  such  resins  as  urethanes,  neoprenes,  and  polyisobutylene 
have  shown  much  better  performance  than  the  standard  Navy  vinyl  system.  The 
promising  elastomeric  coating  systems  9A,  22F,  22C,  22E,  22F,  and  2^0 
are  shown  in  Table  3. 

Discussion 

10.  The  Q.E.' Impact  Flexibility  Tester  provided  useful  comparative  data  on 
the  flexibility  or  the  elongation  of  the  component  coatings  as  indicated  in 
Table  2.  The  tester  also  provided  significant  data  on  adhesion  of  various 
component  coatings  to  each  other  as  indicated  in  Table  3. 

11.  The  results  of  the  tests  on  the  component  coatings,  shown  in  Table  2, 
were  useful  in  selecting  the  components  with  the  most  desirable  and  com- 
patible characteristics  for  combination  into  coating  systems,  which  are 
given  in  Tables  3 and  It. 

12.  Tt  is  considered  that  the  results  of  test,  as  shown  for  coating  ID  in 
Table  2 and  1A  in  Table  3,  which  were  prepared  under  ideal  laboratory  con- 
dition, indicate  that  the  primary  reason  for  the  premature  failure  of  the 
standard  Navy  vinyl  system  was  the  poor  adhesion  of  the  F121  antifouling  top 
coat  and  not  improper  application  technique  and  surface  preparation.  Thi s 
lack  of  adhesion  was  demonstrated  by  the  relatively  short  period  of  time 
required  to  develop  substantial  flaking  of  the  F121  anti  fouling  top  coat  in 
the  ultrasonic  test,  and  the  low  elongation  and  cracking  of  the  coating 
system  in  the  impact,  test,  as  compared  with  the  other  coating  systems.  This 
deficiency  is  in  accord  with  the  premise  of  paragraph  3b(l)  above,  that  the 
vinyl  antifouling  F121  is  too  heavily  pigmented  with  cuprous  oxide.  Accord- 
ingly, on  the  basis  of  the  foregoing,  no  further  work  will  be  conducted  on 
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the  standard  Navy  vinyl  system  for  use  as  a coating  for  sonar  domes.  Also, 
the  experimental  Mare  Island  formulation  described  in  Appendix  A of  refer- 
ence (e)  and  currently  under  service  test  as  indicated  in  reference  (d), 
will  be  used  as  the  "control*  coating  in  this  program  instead  of  the  stand- 
ard Navy  vinyl  system.  This  coating  system,  designated  as  coating  2UA-2, 
has  shown  merit  in  the  laboratory  and  NAVTWTRSO^tNnLAB  tests  as  shown  in 
Table  3. 

13.  The  NAVAPLSCTWLAB  coating  system  designated  as  9A  in  Table  3 is 
similar  in  basic  composition  as  the  Mare  Island  coating  svstam  and  shows 
similar  merit.  However,  in  view  of  the  numerous  component  coatings  used  in 
both  systems,  the  long  application  time  taken,  and  the  extreme  precautions 
required  in  application  to  prevent  film  imperfections,  work  is  continuing 
to  reduce  the  nianber  of  component  coatings  required. 

lli.  Although  only  the  coating  systems  9A,  22B,  22C,  22*,  22F,  2^B  and  2^C 
show  promise  as  candidate  materials  for  sonar  domes,  the  results  of  tests 
of  the  other  coatings,  referred  to  in  reference  (i)  and  Table  1,  are  pro- 
vided in  Tables  2,  3 and  h for  information. 

Future  Wbrk 

15.  A x dome  section  will  be  prepared  with  the  22F  coating  system  and 
will  be  submitted  for  evaluation  to  the  Bodge  Pond  Test  Facility  of  the 
NAVTWTRSOWBUB. 

16.  Hbrk  is  continuing  on  coatings  9A,  22B,  22C,  22F,  2^B  and  ?^C  to  reduce 
the  number  of  coats. 

17.  A sonic  pulsation  apparatus  will  be  assembled  shortly  having  a single 
SQS-26  sonar  transducer  for  evaluation  of  coatings  under  actual  sonar 
operating  frequencies  and  pulse  duration.  This  apparatus  will  replace  the 
ultrasonic  cleaner  currently  used. 

18.  Development  of  coating  systems  based  on  component  coatings  found  to 
have  desirable  properties  will  continue. 

19.  Screening  of  coating  systems  or  component  coatings,  made  available 
from  industry,  will  continue. 

20.  Based  on  the  results  of  the  exposure  tests  currently  under  way  at  the 
Miami  Test  Station,  promising  toxics  will  be  used  for  incorporation  into 
elastomeric  coatings  for  antifouling  top  00a tings.  New  toxics  will  be 
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investigated  for  development  of  antifouling  coatings  compatible  with  elas 
tomerlc  coating  systems  such  as  coating  system  227. 

21.  Consultation  will  be  maintained  with  Professor  Kronstein  of  New  York 
University,  who  is  currently  under  a Bureau  of  Ships  contract. 


22.  Participation  with  the  Sonar  Dome  ^forking  Group  will  continue. 


ing  Group  will  contimu 
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60+ 

No 

erosion  1 

liiA 

xrv(i) 

60+ 

h0 

Vi? 

xiv(i)  ♦ rx(7) 

10 

5 

lUc 

xiv(i)  + ix (3) 

5 

2 

iiiD 

xp/(i)  + rx(i2) 

60+ 

20 

1*)A 

XII(9) 

60+ 

UO 

15B 

xii(9)  ♦ xiv(i) 

60+ 

60+ 

No 

erosion  l) 

15c 

xn(9)  ♦ xiv(i) 

60+ 

60+ 

15D 

XII(9)  + IX(2) 

1/2 

1/2 

16A 

1(2)  + rc(2) 

5 

5 

16? 

i(3)  ♦ n(2) 

5 

2 

Uu 

XI(1) 

60+ 

60+ 

No 

erosion  i 

112 

XI  (1) 

6o+ 

60+ 

No 

erosion  i 

16A 

XII(1) 

60+ 

60+ 

No 

erosion  i 

18b 

xn(7) 

60+ 

60+ 

No 

eros ion  1 

10C 

x:i(2) 

20 

20 

13D 

x:i(2) 

60+ 

60+ 

No 

erosion  1 

21a 

XYI(1) 

60+ 

60+ 

No 

erosion  i 

21? 

XVI (2) 

60+ 

60+ 

No 

erosion  i 

2 1C 

XVI (3) 

20 

10 

210 

xvi (U) 

60+ 

60+ 

13E 

XII(2) 

10 

10 

No 

erosion  ll 

23A 

n(5) 

10 

10 

< 

233 

rc(5)  + xvii(i) 

UO 

20 

1 


I 


1 


ft 


l-i/L 

No 

erosion 

in 

A 

Mo 

eros ion 

in 

2b 

Applied  over  VIIl(l) 

2-1A 

No 

erosion 

in 

2b 

Applied  OTer  I ( 1 ) and  1 

No 

eros  i on 

in 

2b 

Applied,  over  I(1J  and’l 

Mo 

erosion 

in 

2b 

' • j 

2-?A 

20 /9  solution  plus  2*  ?J 

1-1A 

Mixture  - 1 s 1 by  volume 

2-lA 

Mixture  - 111  by  volume 

3-1/5 

Mixture  - 1:1  by  volume 

8 to  2b( o ) 

Added  drier  , 

No 

eros ion 

in 

2b 

Mixture  — 3* 1 by  volume 

2 

Mixture  - li/*  by  volume 

3/b 

Mixture  - Is  10  by  volume 

l 

Mixture  - lsl  by  volume 

5-1/2 

Mixture  - lsl  by  volume 

No 

erosion 

in 

2b 

• 

No 

erosion 

in 

2b 

Mixture  - 9*1  Xylol  by  volume 

No 

erosion 

in 

2b 

No 

eros ion 

in 

2h 

8 to  2l*(d) 

Mixture  of  Asbestine,  Xylol  and  A 

No 

erosion 

in 

2b 

No 

eros ion 

in 

2b 

No 

eros ion 

in 

2b 

i-3A 

1/2 

No 

erosion 

in 

2h 

Mixture  of  Asbestine,  Xylol  and  A 

U-iA 

5-1/3 

Mixture  of  1*0  co  ix(9)  and  3*0  gr 

Mixture 

Mixture 

Mixture 

Mixture 
Mixture 
Mixture 
Mi  xtur e 
Mixture 

Mixture 


Mixture 
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V 


Applied  over  VIIl(l) 

Applied  over  I(l)  and  1(3) 
Applied,  over  1(1)  and  'XIIl(k) 

% 

20%  solution  plus  2 * TcC^P. 

- 1«1  by  volume 

- 1»1  by  vo lume 

- 1:1  by  volume 
Added  drier 

- 3*1  by  volume 

- llU  by  volume 

- 1:10  by  volume 

- 1:1  by  volume 

- 1: 1 by  volume 

-9*1  Xylol  by  volume 


of  Asbestine,  Xylol  and  Amyl  Acetate 


Mixture  of  Asbestine,  Xylol  and  Amyl  Acetate 
Mixture  of  1*0  co  IX(5)  and  3*0  prams  XVll(l) 
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Coatinp 

No. 

Component 

Code  No. 

70°F 

Flexibility- Impact 
% E lcnpaticn 

36  °F 

23c 

IX f 5)  + XVII(2) 

20 

Top  Coats 

20 

2^3 

XII (2 ) + XVII(1) 

ho 

1*0 

c'32 

XII(2)  + XVI I (2) 

20 

20 

23?  * 

xn(2)  + xvir(i) 

20 

20 

23S 

XII<!2)  ♦ xvi  1(2) 

■ 20 

20 

23 II 

XIT(l)  - XVII(1) 

20 

20 

02  ▼ 

A 

XII(1)  + XVI I (2) 

20 

10 

2 IF 

XV  If  5) 

20 

20 

218 

xvi(6) 

Uo 

UO 

21J 

XVI (7) 

20 

20 

27A 

xvirid) 

1 

1/2 

31A 

xxif  1) 

60+ 

60+ 

21N 

XVI( 11) 

10 

10 

210 

XVI (12) 

20 

20 

21P 

xvi(i3) 

20 

20 

Test  Results  of  Ca 


Ultn 

( Initial  1 


No  erosion  in 


NCTiSs  (l)  Supjlier  source  and  identification  of  materials  are  listed  in  Table  1. 

(2)  Flexibility-Impact  and  ultrasonic  tank  test  performed  or.  a 1.5  mil  dry  film  of  component 

(3)  Time  indicated  is  that  required  ‘or  initial  perforation  (erosion)  of  coatinr  to  substrati 


(a)  Not  determined. 

(b)  Substantial  f'lakinr  and  slight  erosion  of  film  to  I(l). 

(c)  Erosion  of  film  to  metal  substrate  between  8 and  2U  hours  during  period  when  no  obserratj 

(d)  Erosion  of  film  to  l(l)  between  8 and  2U  hours  during  period  when  no  obserrations  were  ai 


I 


t 
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TAPL3  2 


Test  Results  of  Component  Coatings 


(2). (3) 

Ultrasonic  Tank  Test 
(initial  Eros  ion  Fai lure” Time,  Hours) 


Remarks 


3-1/2 

16  to  2h  (c ) 


Ko  erosion  in  2h 


8 to  2U  (c) 


8 to  2li  (c) 


6 to  dh  ( c ) 
6 to  2^  (c) 
8 to  2h  (d) 

1-1A 

1-1 A 

3-1/2 

2 

V* 

3A 

1/2 


Mixture 

Mixturo 

Xylol 

fixture 

Xylol 

fixture 

Xylol 

Mixture 

Xylol 

Mixture 

Mixture 


of  UO  cc  LX(5)  and  3 = 0 Grams 
of  1*8  Trams  XII (2),  19  Trans  2 
and  fc  Grams  Anyl  Acetate 
of'  U3  Grams  XIl(2),  15  Grams 
, and  6 Grams  Aryl  Acetate 
of  1$  Grains  XII (2),  5 Grams  ] 
, 6 Grams  Anyl  Acetate,  and  2< 
of  U8  Grams  XII(2),  5 Grams  ] 
, 6 Grams  Aimi  Acetate,  and  2< 
of  U 0 cc  XIT(l)  and  3 Grams  1 
of  ij.0  cc  XII(1)  and  3 Grams  2 


film  of  component  coating  applied  over  0.5  mil  dry  film  l(l)  and  a 31  gauge  metal  panel,  after  air  drying  10 
katinr  to  substrate  or  to  undercoat. 


when  no  observations  were  made, 
serrations  were  made? 
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fixture  of  UO  cc  IX(5)  and  3,0  Grams  XVIl(2) 

V.ixturo  of  U6  Grama  X 11(2),  IS  Grains  XVI  1(1,',  6 Grams 
Xylol  and  6 Grams  Amyl  Acetate 
Mixture  of  US  Grams  XIl(2),  15  Grams  XVIl(2),  fc  Grama 
Xylol,  and  6 Grams  Amyl  Acetate 
fixture  of  US  Grams  XIl(2),  5 Grams  XVIl(l)  , 6 Grams 
Xylol,  6 Grans  Amyl  Acetate,  and  20  Grans  Asbestine 
Mixture  of  U8  Grams  XII(2),  5 Grams  XVIl(2),  6 Grams 
Xylol,  6 Grans  Amyl  Acetate,  and  20  Grams  Asbestine 
Mixture  of  UC  cc  XI7(l)  and  3 Grams  XVII(l) 

Mixture  of  U.0  cc  XIl(l)  and  3 Grams  X7Il(2) 


Ll  dry  film  l(l)  and  e 31  faure  metal  panel,  after  air  drying  10  to  lU  days. 


J 
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Coat  in/  Coatinr  System  fwlth  Coded  Nos 
No.  cfCor.j  onerit  Coatin/s)  •’l) 

1A  standard  ary  Sys  te-i 

1 coat  1(1) 

U coats  1(2 ) 

2 coats  UUl 

9A  1 coat  I 1 /' 

2 coats  71 1 1 ' L , 

20  coats  VII (1) 

2 coats  1(9, 

2 c ats  l(t, 


2BA-1  1 coat  1(1) 

1 coat  XIX( 1 ) 

1 coat  XIX (2) 

1 coat  XIX(l) 

2 coats  I(U) 

2i*A-2  »are  Island  Exterior  Done  C oat i nr 

1 coat  I ( 1 ) 

U coats  1(2) 

1 coat  XII 1(3) 

15  coats  XIII ( 1) 

2 coats  1(6) 


Klexibi 1 i tj—  Impact  (2) 
j Z long ation 

70°r  ’ " 36°f 


T’ltrason i c Tank 
( Initial  Erosion  Fail 


1/2  1 0.9  - substantial  f1 

(cracks  in  topcoat  Ii[|)  only)  erosion  to  l( 

i-iA  - erosion  to 


2 h - pinpoint  erosi 
1(6)  only  - un 
intact . 


less  than  less  than  1-1/2  erosion  to  2 

l/2  l/2  After  2h  hrs . subs 

^cracks  to  2nd  coot  of  XIX(l))  1st  coat  of  XIX(l) 

entire  surface  of 


5 2 

( cracks  to  XIII ( 1) ) 


2 h - few  pinholes 
only.  Remain 
intact . 


1 coat  IX ( 1 ) 

2 coats  IX ( 1 • ) 


5 5 

(cracks  to  IX(l)) 


7-1/2  - erosion  to 


1 coat  TX ( 1 ; 

1 coat  1(3) 

2 coats  IX (7) 


5 5 

(cracks  to  IX(l)) 


2 - erosion  to  met 


( 


^ ” 

■■ 

— 

^ ~ ' r 

A 

** 

tabi.e  3 

Test  Results  of 

Coating  Systera  for 

Sonar  Donee 

f2:.(3) 

(h'J 

r'ltra8onic  Tank  Tost 

Cavitation  Erosion  after  1 Hour  in 

5-resh  Water 

Initial  Erosion  failure  Time,  Hours) 

ICO  fps 

I25fps 

t 0.9  - substantial  flaking  and  slipht 

Rich  erosion  of 

Hiph  erosion 

LTirh  erosion 

erosion  to  1(2) . 

coating  only 

to  steel 

to  steel 

1-1 /h  - erosion  to  rcetal  base. 

[ 21*  - pinpoint  erosion  of  I C 5 ) and 

Ho  dar.are 

Slirht  erosion 

Erosion  of  l(^),  1(b) 

I l(6,!  only  - undercoat  VIl(l) 

of  1(6) 

intact . 

1-1/2  erosion  to  2nd  coat  of  XIX(l). 

Coating  eroded 

Coatinr  eroded 

Coe ti  nr  eroded 

After  2ii  hrs  . substantial  erosion  to 

to  steel 

1st  coat  of  XlX(l)  and  check  in,-  of 

entire  surface  of  topcoat  l(L*). 

; 2ii  - few  pinholes  in  I1 6)  topcoat 

Erosion  of  If to) 

Erosion  of  1(6) 

Erosion  of  1(6,  only. 

only.  Remaining  coatinr 

only.  Coatinr 

only.  Coatinr 

Coatinr  (l)  intact. 

intact. 

XIII (1)  intact. 

XIII(1)  intact. 

No  additional 

No  additional 

No  additional  erosion 

erosion  after  6 

erosion  after  6 

after  b hrs . of  exposure. 

hr3 . of  exposure 

. hrs . of  exposure 

• 

| 7-1/2  - erosion  to  iretal  base. 

Hi*h  erosion  to 

Hirh  erosion  to 

Hirh  eros:cn  to  steel. 

steel. 

steel . 

! 2 - erosion  to  netal  base. 

Ki-h  erosion  to 

Hirh  erosion  to 

Hirh  erosion  to  steel. 

s tee  1 . 

steel . 

1 / 

L -- 

4 

wit.  .....  n 

>*.  1 1 **H**^M»m  1 

Jk 

(5) 

8W  8L  - >Mr  Dot  e T *et  "‘esults 
Ex;  oc u re  to  oonic  ^ulsutTo-.s  at  l»ori  o lend 


Two  done  sections  (5'  x 5')  failed  after 
25  and  75  hours,  respectively. 


1st  Lore  lection  - ..'Cot  danaped  after  212  hours 
(unsatisfactory  because  of 
deep  cracks  and  checks  developed 
after  3 weeks  of  paint  application) 
2nd  Dome  lection  - One  interior  area  of  dome  eroded  to 

metal,  rive  other  areas  started  to 
erode  after  2 5 hours  . 

Paint  damage  occurred  after  72  hours. 


No  deterioration  after  1*26  hours  of  exposure.  Coated 
dor.e  prepared  by  la  re  Island. 


No  submission  to  :JSNUJL  planned. 

No  submiss'or  to  :Jo.'b3L  plannel. 
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Remarks 


Flaking  and  erosion  in  ultrasonic 
tank  test  indicates  poor  adhesion 
of  l\U'j  topcoat. 

failures  under  USNL'SL  sonar  dome  te’sts 
due  to  difficulty  in  the  application  of 
paint  to  inside  of  dome,  at  difficult 
to  reach  trusses.  Further  work  warranted, 
including  fewer  coats  of  VIl(l),  and  im- 
proved application  techniques. 

f 


] 


; 


No  further  work  planned. 


"Cure  period"  and  brushing;  of  1(6)  topcoat  | 
are  very  sensitive  and  critical,  in  order  to  I 
produce  a crack-free  film  surface.  Present  j 
application  time  period  is  extensive.  I 


Preliminary  indications  are  that  coating 
system  is  better  than  the  standard  Navy 
vinyl  system,  as  regards  "erosicn".  Improve- 
ment necessary  for  ultinate  use. 

Preliminary  indications  are  that  coating 
system  is  slightly  better  than  the  standard 
Navy  vinyl  system, as  regards  "erosion". 
Improvement  necessary  for  ultimate  use. 


i 
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F lex ib i 11 ty - Impact  (2) 


Ultrasonic  Tank  Ter 


Coati  nr  System  wit! 
of  Component  Coat in 


no  erosion 


2 U - pinpoint  of  I (6) 
XIl(l)  coating  i 


1 coat  1.1) 

3 coats  I C 3 ) 

2 coats  XIl(l) 

2 coats  1(6) 

1 coat  l(l) 

1 coat  1(3) 

2 coats  XI(l) 

1 coat  XXIIl(l) 

2 coats  1(6) 


few  pinholes  in 
onlv.  Remai.nini 


1 coat  l(l) 

1 coat  1(3) 

2 coats  Xl(l) 

2 coats  XII(1) 


no  erosion 


20 

(cracks  to  l(l)) 


1 coat  Kl) 

1 coat  XXII lil) 

2 coats  XI ifl) 


few  pinholes  in 
Remaining  coatii 


(cracks  to  Xl(l) 


(2), (3) 

ionic  Tank_  Tes_t 

rosion  iailure  TiniO,  Hours) 

eroa ion 


Cavitation  Srosion  after  1 Hour  in  fresh  Viater 
100  fpa  ~1 2$  fps  * iff)  fps 

So  erosion  No  erosion  No  erosion 


No  erosion 
after  o hours 

of  exposure 


No  eri.siun 

alter  6 i.ours 

of  exposure 


No  or<  s 1 r. 
after  o nours 

of  exposure 


upoint  of  1(6)  only.  (6)  --(6)  (6) 

t(l)  coatinr  intact. 


a pinholes  in  I (fa)  topcoat  (6)  (6)  (6) 

ly . Renai.ninr  coat  intact. 


erosion  (6)  (6)  (6) 


erosion  — (6;  — — -(6)  (6) 


w pinholes  in  l(fc)  only.  (o)  (6)  (6, 

maininp  coatinr  intact. 
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(5> 

T'3N"'3L  oonar  Dore  Teci  °esults 
posure  to  Sonic  "Pulsations  at  Dodge  lond 

ibmission  to  USS’JoL  planned. 


v 


Remarks 


Erosion  and  elonration  characteristica  very 
good.  Further  work  required  to  improve 
application  techniques  and  for  incorporation 
of  antifouling  properties  in  the  coating 
system. 

Indications  are  that  coating  system  is 
superior  to  standard  Navy  vinyl  system. 

Further  work  planned  including  use  of  XXIIlvl) 
under  1(6)  topcoat. 

Indications  are  that  coating  system  is  superior 
to  standard  Nary  vinyl  systea.Further  work 
necessary  to  improve  application  techniques, 
and  determine  if  fewer  coats  of  XI^l)  are  suf- 
ficient. * 

Erosion  characteristics  very  good.  Further 
work  required  for  i ncorporation  of  antifouling 
properties  in  the  coating  system. 


Erosion  characteristics  very  good.  Further 
work  necessary,  including  use  of  3“4  coats  of 
XII(l).  Also,  incorporation  of  antifoullag 
properties  in  the  coating  system. 

Erosiop  characteristics  good.  Further  work 
necessary,  including  fewer  coats  and  improve- 
ment of  application  technique. 


I . J. 
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- ■ • v.  ’ Co  . j : L'os . 

to.  of  Co’  n-)rit  Coat  ir.rs  ) ( l) 

.')C  1 coat  III, 

1 c at  1(2; 

c coats  VI*'  1 
. - a^s  i 

2 cos's  XI  1 , 

1 c at  xx:i:(i) 

2 coats  : L, 


> le.r  . b 1 1 i ty-  Iji,;  act  ^2. 

j ilonp-ati on 
?0 °y  oao 

}U  1/2 

'cracks  to  XI  v 1 . ) 


I'ltrascnic  Tank  Teal 
Initial  Erosion  I a 1 lu  re" 

2 U - c ai.n  of  pinholes 
topcoat  only.  Rei 
coating  intact. 


/ , 

PI  lie] 

:*  S Ou  r 

reard  i 

(5) 

T t.  ^ * t • . 

Tire  ir 

: r *f ic 
i Ctt  te 

x 1 : : ty 

d is  t)jx 

V 

. . r . r 

res  i 1 

ce  ci 

. ' t 

. OFUit  S 

s.  v r 

»*re  rei 

to  tor's 


ct  end  ultrasonic  tank  test  cod©  on  coatinr  systen.  applied  on  33 
it  required  for  initial  perforation  (erosion)  of  coatJtir  to  substrate 
■ coat  in*  e-ralue^ed  on  the  basis  of  condition  of  tile  after  erpusuro  ( 
: orted  in  I'liL  Technical  Ver.orandur  to.  933”  171+“ Itis  of  23  June  1 cip» 
Sufficient  D.erlt  shewn  tc  warrant  further  codification. 


Lab.  Project  9300-1*3 
Technical  Memorandum 
rape  3 of  3 


Remarks 


Erosion  characteristica  food.  Further  work 
necessary,  including  fe war  coats  aryi  im- 
provement of  application-technique. 


PS'T’SL  Sonar  Dome  Test  Results 
re  tcTTon.c  “Pulsation*  at  Dodre  Pond 


to  11*  days  o*  air-dry inf  of  film. 
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C on  t inr 

Coatinr  System 

Ho. 

Component  Code  N'o.(l) 

2A 

Kl).  1^3).  1(4) 

3A 

i(i),  i f 3 ) , iti ( l ) 

10B 

1(1),  x(l).  x(2),  X(3 ) 

10A 

Id).  X(l),  x(2) 

6E 

id),  vi (3) 

5A 

V(1),  v(2),  v(3) 

IOC 

x(l),  x(2) 

10D 

x(l),  X(2),  X(3) 

U 

IV(1),  IV(2),  iv(3) 

8H-1 

IX(1),  1(3).  ix(7) 

81 

ixd),  1(3).  IX(3) 

81-1 

ixd),  1(3).  ix(3) 

8J 

IX(1),  K3).  ix (4) 

8 J- 1 

ixd),  1(3).  ix (U) 

11A 

ixd),  1(3),  XT 

9D 

1(1).  1(5).  1(6) 

9E 

1(1),  1(5).  1(6) 

9F 

Id),  I ( 5 ) , 1(6),  IX(6) 

7A 

id),  vnid),  vii(i) 

7A-1 

1(1),  VITI(I),  vil(l) 

17a 

Id).  VI(3),  1X(7) 

17? 

id),  vi ( 3 ) , ix(5) 

17C 

Kl),  i(3),  vi(3),  ix(U),  ix(  12 ) 

20A 

id),  xv(i) 

20B 

Id),  xv( 2) 

2 DC 

id),  xvd),  XV(2) 

11? 

1(1),  1(3),  XI(1) 

Kl).  K3),  xi (l) 

110 

22A 

Id),  1(3),  XII(1) 

220 

1(1),  1(3).  XI(1),  1(6) 

22H 

id),  xxiiid),  xii(i) 

19A 

id),  i(3),  xid) 

19F 

id),  i(3).  xid) 

19c 

i(D,  i(3),  xid) 

19D 

Kl),  1(3).  XT(1),  XXIII(I),  i(6) 

25A 

1(1),  1(2),  Vlll(l),  Vll(l),  XXIIld) 

TABLE  U 


— 

Test  Results  of  Coating  Systems  for  Sonar  Domes 


(2) 

Flexitili ty- Impact 


(2),  (3) 


/•  Elongation 

( Initial  Erosion 

Failure  Time,  Hours) 

7 0°F 

36°F 

• 

1/2 

1 

1/2 

5 

1 

1 

1/2 

i/2 

5A 

1/2 

1/2 

1 hr.,  5 min. 

60 

60 

3-1/3 

1/2 

1/2 

1/3 

!/2 

i/2 

l-l  A 

1/2 

1/2 

3A 

5 

5 

2-1 A 

5 

5 

1-5A 

5 

5 

i-i  A 

5 

10 

1-1/3 

l 

1 

1 

1 

1 

i-iA 

60+ 

60 

8+ 

60+ 

60+ 

55  min. 

60 

60+ 

2 

(a) 

(a) 

1-3A 

60 

60+ 

No  erosion  in 

2U 

Anti: 

(a) 

(a) 

No  erosion  in 

2U 

AntiJ 

5 

2 

2 

10 

2 

U-3A 

Uo 

10 

2 

5 

1 

1 

20 

10 

i-iA 

10 

1 

1-1/2 

60+ 

60 

No  erosion  in 

2)4 

Anti 

60+ 

60+ 

Ho  erosion  in 

2U 

Anti 

20 

10 

8 to  2U(b) 

Blis 

1/2 

1/2 

3 

Uo 

20 

8 to  2U(c) 

20 

20 

No  erosion  in 

2U 

oral 

60+ 

60+ 

(a) 

Dry 

UO 

Uo 

(a) 

Finh 

2 

2 

2U(d) 

1 

1/2 

2U(«) 

i 
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(2).  (3) 

Lp  Taak_T«st 

K TallureTime,  Houra)  Remarks 


1/2 

1 

3A 

1 hr 5 win. 

3-1/3 

1/3 

1- i  A 

3Aa 

2- 1 A 
1-3A 
i-i  A 

1-1/3 

1 

i-iA 

8* 

55  min. 

2 

1-3A 

2k 

2k 

2 

U-3A 

2 

1 

i-i  A 

1-1/2 

2k 

2k 

8 to  2U(b) 

3 

8 to  2ii(c) 

2 k 

(a) 

U) 

2liCd ) 

24(*) 


Antifoulinr  topcoat  necessary 
Antifoulin^  topcoat  necessary 


Antif  oul  in*-  topcoat  necessary 
Antiloulinp:  topcoat  necessary 
Blisters  on  film  surface 


Small  bubbles  within  film 
Dry  time  excessive  (k&  hrs . ) 
Pinholes  ir.  film  surface 


Te3 1 


Coat  1 nr 

Coatinp  System. 

Flexibi  1 ity* 

vo. 

C 011:1  '< -Tien t Code  l.'c»(l) 

1*  Elongai 

70°F 

1A-1 

id;,  1(2),  1(4) 

1/2 

25A-1 

1(1),  i(2),  vm(i),  viid),  xxm(i),  t(6),  1(7 ; 

1 

24a 

Id),  1(2),  XIIK3),  XIII  d),  1(6) 

2 

zh? 

id),  1(2),  xiii(3),  XIII(2),  1(7) 

20 

2hk-l 

id).  1(2).  X11K3),  x 1 1 1 ( 1 ) , 1(6) 

2 

2 IE 

id),  xvi (5) 

1/2 

21G 

id),  xvi (6) 

1/2 

211 

1(1),  xvi(7) 

1/2 

26A 

X IX ( 1 ) , XIX(2) 

1/2 

28D 

1(1),  XIX(l),  XIX(2),  IX(2) 

1 

bJ-2 

1(1),  1(3).  1X(2),  ix (M 

20 

24A-3 

Id),  1(2),  XIII(3),  XIII(l),  1(6) 

2 

24 A-U 

1(1),  1(2),  XIII13),  XIIT(l),  1(6) 

2 

32A 

id),  xxnu),  xx  11  (2),  K4) 

(a) 

32  B 

XX 1 1 ( 7 ) » XXI? f 2),  1(4) 

(a) 

32C 

id),  xxnd),  xxn(2),  xxn(3) 

(a) 

323 

xxn'4).  xxii (5),  xxii (3) 

(a) 

2CA-1 

id),  xv(i) 

5 

20E-1 

id),  xv( 2) 

20 

'.'CT:..,:  (1)  3up;lior  source  and  identification  of  material  are  listed  in  Table  1. 

(2)  Tests  for  flexibility-impact  and  ultrasonic  tank  test  made  on  coatinp  system  app] 

(3)  Tire  indicated  is  that  required  for  initial  perforation  (erosi on ) of  coating-  to  l 

(a;  ' ot  determined.  * 

(b)  Erosion  to  primer  1(3). 

fc)  Erosion  to  wash  primer  l(l). 

fd)  Ter.'  pinholes  in  topcoat  1(6)  only.  Remaining;  coatinp  intact. 

(e)  Cluster  of  pinholes  to  XXIIl(l)  only.  Remaining;  coating  intact. 

(f)  Some  pinholes  to  XII If l) 

(fr)  Some  pinholes  to  XITl(2) 


/ 
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Test  Results  of  Coatlny  Systems  for  SoriAr  Domes 


(2) 

Flexlbl llty-Impact 
Z Elongation 

• 36°F 


(2).  <3) 

Ultrasonic  Tank  Test 
( Tni tlal  YrosTon  F"aiTurV~fire,  Hourt , 


1 

24(e) 
24(f) 
2 4(g) 
24(f) 


no  erosion  in 


1/2 

3-3A 

1- 1 A 

2- 1/2 
2-1/2 
(a) 
24id) 
2 

2 

1-1/t 

1 

i-iA 

i-i/3 


Table  1. 

coating  system  applied  on  31  gauge  metal  panel  after  10  to  14  days  of  air-drying  of  filr, 
ion)  of  coating  to  substrate  or  to  undercoat. 


n n o o 
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(2).  <3) 

T®8^ 

lure  Tire,  Hours! 


Renarks 


film  surface  is  not  smooth 


Crack inp  of  topcoat  (l(6))  to  XITI(l) 

Coated  panel  submitted  by  manufacturer 
Coated  panel  submitted  by  manufacturer 
Coated  panel  submitted  by  manufacturer 
Coated  panel  submitted  by  manufacturer 


r-dryinp,  of  film. 


4ipF| 


